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INTRODUCTION 


•  There  is  considerable  concern  over  the 
declines  in  populations  of  migratory  birds 
that  breed  in  North  America  and  winter 
south  of  the  United  States  border. 

•  A  considerable  amount  of  protected 
habitat  for  migratory  birds  can  be  found  on 
military  installations. 


INTRODUCTION 


•  The  management  of  migratory  birds  on 
military  installations  must  occur  not  only 
during  the  breeding  and  wintering  seasons 
but  also  during  migration  periods  in  spring 
and  fall. 

•  The  emphasis  of  this  paper  is  on  the 
spring  and  fall  migration  periods  when 
birds  stop  on  military  bases  en  route  to 
their  breeding  and  wintering  grounds. 


INTRODUCTION 


•  In  this  paper  we  discuss  how  our  work  with 
three  radar  systems  can  compliment 
migratory  bird  management  on  the  ground 
and  also  contribute  to  mission  readiness 
by  enhancing  flight  safety  and  the 
avoidance  of  bird  strikes  at  military 
installations. 


INTRODUCTION 


We  use  three  different  radar  systems  to 
monitor  bird  migration: 

-WSR-88D  (weather  surveillance  radar-1988, 
Doppler) 

-A  mobile  high-resolution  bird-detecting  radar 
BIRDRAD 

-  Fixed-beam  vertically  pointing  radar  and 
thermal  imager 


APPROACH 


•  Begin  with  an  examination  of  migratory 
movements  at  a  continent-wide  scale, 

•  progress  to  a  smaller  scale  of  reference-  the 
240km  range  coverage  of  individual  weather 
radars, 

•  move  to  an  even  smaller  scale — the  6  km  range 
coverage  of  BIRDRAD,and 

•  end  at  the  smallest  scale  with  an  examination  of 
the  flight  behavior  of  individual  birds. 


WSR-88D  NATIONAL  NETWORK 
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Continent  -  Wide  Migration  for  the  Highest  Two  Altitude  Zones 
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Continent  -  Wide  Migration  for  the  Lowest  Four  Altitude  Zones 

5/  10/  2002  -5/  11/  2002 


Single  WSR-88D  Station 


Analysis  of  the  relationship  between 
weather  variables  (surface  and  aloft)  and 
migration  intensity  and  the  development  of 
migration  forecast  models  based  on 
forecast  weather  variables. 

These  models  will  enable  natural  resource 
personnel  to  forecast  the  best  time  to 
census  migratory  birds  on  base. 


KMVX  --  Grand  Forks,  ND/Mayville 

Base  Reflectivity:  0.5  degrees,  Precip  Mode 
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KMVX  --  Grand  Forks,  ND/Mayville 
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Single  WSR-88D  Station 


Delimiting  important  migration  stopover 
areas  by  detecting  migrants  as  they  depart 
stopover  areas  at  the  beginning  of  a  flight 
segment. 

Identifying  the  type  of  habitat  associated 
with  the  stopover  areas  based  on 
classified  satellite  imagery 


Single  WSR-88D  Station  (Lake  Charles,  LA)  Showing  a  Migration  Exodus  Event 


Lake  Charles,  LA  WSR-88D  Station 
Concentrations  of  departing  migratory  birds 
indicate  locations  of  important  migration  stopover  areas 


Satellite  imagery  and  Vegetation  Classification 
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Bird  Data  from  Radar  Compared  with  Forest  Type 
from  Classified  Satellite  Imagery 


Mobile  high-resolution  bird-detecting  radar 

BIRDRAD 


•  Furuno  50  kW  marine  radar 


•  3  cm  (X-band)  wavelength 

•  parabolic  antenna  (1  meter) 


•  echo-trail  feature 

•  GPS  data 
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Mobil©  high-resolution  bird-detecting  radar 
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Mobile  high-resolution  bird-detecting  radar  BIRDRAD 
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Thermal  imaging  and  fixed  vertical-beam  radar 


•  altitude  of  movement 


•  direction  of  movement 


•  flock  size 
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Conclusions 


Radar  ornithology  is  a  valuable  tool  for  the 
management  of  migratory  birds  on  military 
installations: 

-  Monitor  migration  at  continent-wide  scales 

-  Delimit  important  migration  stopover  areas 

-  Forecast  migration  intensity  and  facilitate  on- 
the-ground  bird  identification  and  habitat 
association  work 

-  Enhance  flight  safety 
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